JP-A-2001 -25238 



1/17 ^-v 



(1 1 Publication number : 2001-025238 
(43)Date of publication of application : 26.01.2001 



r.~" . ........ — .. 

(51)Int.CI. 




H02M 3/155 




(21)Application number 


11-196258 


(71)Applicant 


: SHARP CORP 


(22)Date of filing : 


09.07.1999 


(72)Inventor : 


SUZUKI TOMOHIRO 








YASH1RO YUJI 








INABA KATSUMI 








HISAKAWA KOJI 








KANAMORI ATSUSHI 








SATO TSUTOMU 



(54) DIRECT-CURRENT STABILIZED POWER SUPPLY 

(57)Abstract: 

PROBLEM TO BE SOLVED; To further enhance 
efficiency by providing an overcurrent detecting means 
for detecting an overcurrent in the forward direction of a 
rectifying element. 

SOLUTION: An integrated circuit 22 is, for example, a 
four-terminal regulator IC provided with terminals PI to 
P4, and a control circuit 23 in the integrated circuit 22 
adjusts the on/off duty ratio of a switching element SW 
and thereby keeps output voltage Vo at a desired 
voltage with stability. A catch diode D1 as a rectifying 
device has the characteristics that its forward voltage is 
increased as the value of transit current increases. If a 
potential Vc exceeds a reference voltage Vref2, an 
overcurrent detection comparator 31 in an overcurrent 
detection circuit 30 decides that the transit current 
value of the catch diode D1 has exceeded a passing 
current threshold. Therefore, a series resistance for 
overcurrent detection can be removed from an output 
line, and efficiency can be enhanced further. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By preparing a switching element and a coil in output Rhine at a serial, and making said 
switching element switch While the current from a power source is supplied to a load at the time 
of ON, energy is accumulated in said coil. By supplying said load in the current path in which the 
accumulated energy is formed by the rectifying device at the time of OFF, and adjusting the duty 
of said switching The direct-current stabilization power unit characterized by including an 
overcurrent detection means to detect an overcurrent from the forward voltage of said rectifying 
device, in the direct-current stabilization power unit changes direct-current input voltage into 
request direct-current output voltage, and it was made to output it. 

[Claim 2] Said overcurrent detection means is a direct-current stabilization power unit according 
to claim 1 characterized by equipping the electrical potential difference between terminals of 
said rectifying device with the comparator given to one input and the source of reference 
voltage which is connected to the input of another side of said comparator, and has a negative 
temperature property, and constituting it. 

[Claim 3] Said overcurrent detection means is a direct-current stabilization power unit according 
to claim 1 characterized by equipping further the electrical potential difference between 
terminals of said rectifying device with the comparator given to one input, the source of 
reference voltage, the 1st resistance which connects said source of reference voltage to the 
input of another side of said comparator, and the 2nd resistance connected to the input of 
another side of said comparator through an external terminal. 

[Claim 4] Said overcurrent detection means is a direct-current stabilization power unit according 
to claim 1 with which the electrical potential difference between terminals of said rectifying 
device is characterized by to have further the comparator given to one input, the source of 
reference voltage, the 1st resistance which connects said source of reference voltage to the 
input of another side of said comparator, the 2nd resistance connected to the input of another 
side of said comparator, and the capacitor by which it is placed between juxtaposition at said 
2nd resistance. 

[Claim 5] A direct-current stabilization power unit given in any of claims 1-4 characterized by 
having further an overheating detection means to detect component overheating from the 
forward voltage of said rectifying device they are. 



[Translation done.] 
* NOTICES * 
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JPO and INPIT are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the direct-current stabilization power unit in 
which the efficient actuation changes direct-current input voltage into request direct-current 
output voltage, and it was made to output it is possible by carrying out suitably as a regulator of 
a pressure-lowering mold, having a switching element, a coil, and a smoothing capacitor, and 
adjusting the duty of switching. 
[0002] 

[Description of the Prior Art] Although the regulator circuit is used for it from the former in 
order to make a direct-current stabilization power unit stabilize an electrical potential difference 
As said pressure-lowering type which it uses when you need output voltage lower than input 
voltage of a regulator The dropper mold regulator which drops an electrical potential difference 
by using a transistor as a kind of variable resistance, The switching mold regulator held to 
stability is used for the desired output electrical potential difference by having a switching 
element, a coil, and a smoothing capacitor, and adjusting the ON/OFF duty ratio of a switching 
element. 

[0003] Since a design is easy and the noise is small, although the aforementioned dropper mold 
regulator has the advantage that an application is hard to be limited, since it makes an electrical 
potential difference drop and is stabilizing output voltage, a dropped part will be emitted as heat, 
and when the electrical-potential-difference difference between I/O is large, it has especially 
the problem that effectiveness is bad. On the other hand, since output voltage is determined by 
the ON/OFF duty ratio of a switching element for the application with the large electrical- 
potential-difference difference during I/O, the after-mentioned switching mold regulator is 
efficient, and is widely used by such application. 

[0004] Drawing 12 is the block diagram showing the electric configuration of the direct-current 
regulated-power-supply equipment 1 of the typical conventional example of such a switching 
mold regulator. The switching element sw in an integrated circuit 2 switches in profile the input 
voltage vin from the power source b1 graduated by the smoothing capacitor c1, and this direct- 
current regulated-power-supply equipment 1 is rectifying and graduating that output with the 
external catch diode dl, Coil I, and a smoothing capacitor c2, and outputs the output voltage vo 
which lowered the pressure of said input voltage vin to Load rl. 

[0005] That is, while the current from said power source b1 is supplied to Load rl at the time of 
ON of a switching element sw, energy is accumulated in said coil I, and this load rl is supplied in 
the current path in which the accumulated energy is formed with the catch diode d1, Coil I, and 
Load rl at the time of OFF. The control circuit 3 is formed in said integrated circuit 2, and when 
this control circuit 3 adjusts the ON/OFF duty ratio of said switching element sw, said output 
voltage vo is held at stability on the electrical potential difference considered as a request 
[0006] Said control circuit 3 is equipped with the error amplifier 4, the source b2 of reference 
voltage, the PWM comparator 5, an oscillator 6, a flip-flop 7, and NAND circuit 8, and is 
constituted. The control voltage vadj which pressured said output voltage vo partially by the 
partial pressure resistance r1 and r2, and was obtained is fed back to the reversal input edge of 
said error amplifier 4, the reference voltage vref from said source b2 of reference voltage is 
given to a noninverting input edge, and the output from this error amplifier 4 is given to the 



JP-A-2001 -25238 



4/17 



noninverting input edge of the PWM comparator 5. By slicing the triangular wave from said 
oscillator 6 given to a reversal input edge with the output voltage from said PWM comparator 5, 
said PWM comparator 5 creates an PWM signal, and gives this signal to a switching element sw 
through NAND circuit 8. Darlington connection of a PNP transistor and the NPN transistor is 
carried out and the switching element sw is constituted. 

[0007] Therefore, the error amplifier 4 draws the output of a low level, so that said control 
voltage vadj becomes lower than said reference voltage vref by the fail of said output voltage vo, 
the slice level of the PWM comparator 5 becomes low by this, and the pulse width of said PWM 
signal is wide, namely, said duty becomes high, ON period of a switching element sw becomes 
long, and the fall of said output voltage vo is controlled. 

[0008] Moreover, it is placed between output Rhine 9 from said power source bl to Load rl by 
the overcurrent sensing circuit 10 within said integrated circuit 2 with said switching element sw 
and Coil I. This overcurrent sensing circuit 10 is inserted in a serial in said output Rhine 9, is 
equipped with the current detection resistance rd which carries out current-electrical-potential- 
difference conversion of the load current, and the overcurrent detection comparator 1 1 which 
judges whether it is in an overcurrent condition based on the electrical potential difference 
between that terminal, and is constituted. The output of this overcurrent detection comparator 
11 will become high-level, if the condition, i.e., the electrical potential difference between 
terminals of the current detection resistance rd, of having not detected the overcurrent serves 
as a low level under with a predetermined value, and the electrical potential difference between 
said terminals becomes beyond a predetermined value and will be in an overcurrent condition. 
[0009] The output of the overcurrent detection comparator 1 1 is inputted into the set terminal 
of said flip-flop 7 realized by the RS flip flop, and a reset pulse is given to the reset terminal of 
this flip-flop 7 from said oscillator 6. The reversal output of a flip-flop 7 is given to said NAND 
circuit 8. Therefore, when it comes to an overcurrent condition, a flip-flop 7 is set, a reversal 
output serves as a low level, and is set to the base of the output of NAND circuit 8, therefore 
the PNP transistor of said switching element sw being high-level with as, and this switching 
element sw is maintained at an OFF condition. If it is no longer an overcurrent, it is reset and the 
reversal output becomes high-level, passage of the PWM signal through NAND circuit 8 will be 
attained, and a flip-flop 7 will return to the usual pulse width control. ' 
[0010] 

[Problem(s) to be Solved by the Invention] Although the direct-current stabilization power unit 1 
constituted as mentioned above has effectiveness higher than the aforementioned dropper mold 
regulator, since the current detection resistance rd is inserted in a serial in output Rhine 9, loss 
is large and it cannot be told to the request of low-poweHzing in recent years that it is enough. 
[001 1] That is, as loss W in an integrated circuit 2, the loss WS by the switching element sw, the 
loss WC by the control circuit 3, and the loss WR by the current detection resistance rd are 
large, and it is divided into three. For example, for 12V and output voltage vo, 5V and the output 
current io are [ input voltage vin ] collector-to-emitter-voltage vceSAT in the saturation state 
of a switching element sw at the conditions of 3A. It will be set to WS**DxvceSAT 
xio=0.45x1x3**1.35W if 10mA and the current detection resistance rd are assumed [ the forward 
voltage drop vf of 1 V and the catch diode d1 ] to be 30mohms for the consumed electric current 
of 0.4V and a control circuit 3. Here, Duty D is D=vo/ (vin-vceSAT). 
It comes out, and it is expressed and may be 45% as mentioned above. 

[0012] Next, it is set to WC=vinxio=12x0.01=0.12W. It is set to WR=Dxrdxio**0.45x0.03x3**0.04W 
at the last. 

[0013] As mentioned above, when there is no current detection resistance rd to being set to 
W**1.35+0.12+0.04=1.51W, it can be referred to as W'**1 .35+0.1 2=1. 47W, and internal losses can 
be reduced about 3%. 

[0014] The purpose of this invention is offering the direct-current stabilization power unit which 
can attain efficientHzation further by deleting the series resistance for overcurrent detection 
from output Rhine. 
[0015] 

[Means for Solving the Problem] The direct-current regulated-power-supply equipment 
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concerning this invention by preparing a switching element and a coil in output Rhine at a serial, 
and making said switching element switch While the current from a power source is supplied to a 
load at the time of ON, energy is accumulated in said coil. By supplying said load in the current 
path in which the accumulated energy is formed by the rectifying device at the time of OFF, and 
adjusting the duty of said switching In the direct-current stabilization power unit changes direct- 
current input voltage into request direct-current output voltage, and it was made to output it, it 
is characterized by including an overcurrent detection means to detect an overcurrent from the 
forward voltage of said rectifying device. 

[0016] By according to the above-mentioned configuration, preparing a switching element and a 
coil in output Rhine at a serial, and adjusting the ON/OFF duty ratio of said switching element In 
the switching mold regulator which obtained the desired output electrical potential difference It 
is indispensable in order to form the current path at the time of OFF of a switching element, and 
an overcurrent is detected from this forward voltage using forward voltage becoming large, so 
that the passage current becomes [ the rectifying device realized for catch diode etc. ] large. 
[0017] Therefore, the series resistance for overcurrent detection can be deleted from output 
Rhine, and efficient-ization can be attained further. 

[0018] Moreover, in the direct-current stabilization power unit concerning this invention, it is 
characterized by equipping said overcurrent detection means with the source of reference 
voltage which the electrical potential difference between terminals of said rectifying device is 
connected to the input of another side of the comparator given to one input and said 
comparator, and has a negative temperature property, and constituting it. 
[0019] According to the above-mentioned configuration, since there is a negative temperature 
property in the forward voltage of rectifying devices, such as said catch diode, as for a 
comparator, with the overcurrent threshold of fixed level, an overcurrent cannot be judged 
correctly. Then, a negative temperature property is given also like reference voltage using the 
forward voltage of diode etc. 

[0020] Therefore, overcurrent detection can always be correctly performed with a fixed 
overcurrent threshold, without being influenced of ambient temperature. 
[0021] With the direct-current stabilization power unit concerning this invention, said 
overcurrent detection means is characterized by equipping further the electrical potential 
difference between terminals of said rectifying device with the 1st resistance which connects to 
the input of another side of said comparator the comparator given to one input, the source of 
reference voltage, and said source of reference voltage, and the 2nd resistance connected to 
the input of another side of said comparator through an external terminal further again. 
[0022] According to the above-mentioned configuration, one terminal of the source of reference 
voltage is connected to the input of another side of said comparator through said 1st resistance, 
for example. If an other-end child is grounded, resistance one 2nd terminal is connected to the 
input of another side of said comparator through said external terminal and an other-end child is 
grounded In the input of another side of said comparator used as the node of the 1st and the 
2nd resistance, the reference voltage used as an overcurrent threshold will pressure partially, 
and will be inputted. 

[0023] Therefore, the rated value of the switching element which can change and uses said 
overcurrent threshold, and the suitable overcurrent threshold according to the property of a 
rectifying device can be set up by changing the resistance of said 2nd resistance of external, and 
the other-end child's potential. 

[0024] Moreover, in the direct-current stabilization power unit concerning this invention, said 
overcurrent detection means is characterized by to have further the comparator with which the 
electrical potential difference between terminals of said rectifying device is given to one input, 
the source of reference voltage, the 1st resistance which connects said source of reference 
voltage to the input of another side of said comparator, the 2nd resistance connected to the 
input of another side of said comparator, and the capacitor by which it is placed between 
juxtaposition at said 2nd resistance. 

[0025] According to the above-mentioned configuration, one terminal of the source of reference 
voltage is connected to the input of another side of said comparator through said 1st resistance. 
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When an other-end child is grounded, resistance one 2nd terminal is connected to the input of 
another side of said comparator through said external terminal and an other-end child is 
grounded, by the capacitor of juxtaposition to the 2nd resistance The electrical potential 
difference between terminals of this juxtaposition capacitor is low immediately after powering on, 
said overcurrent threshold becomes low, with time amount progress, the electrical potential 
difference between terminals of a capacitor rises gradually, and said overcurrent threshold also 
rises. 

[0026] Therefore, since pulse width spreads in a power up gradually and output voltage starts to 
it while pulse width is restricted by overcurrent detection, the so-called soft start is realizable. 
[0027] The direct-current stabilization power unit concerning this invention is characterized by 
having further an overheating detection means to detect component overheating from the 
forward voltage of said rectifying device further again. 

[0028] According to the above-mentioned configuration, component overheating can also be 
detected like overcurrent detection, without placing series resistance between output Rhine. 
[0029] 

[Embodiment of the Invention] It will be as follows if one gestalt of operation of this invention is 
explained based on drawing 1 - drawing 3 . 

[0030] Drawing 1 is the block diagram showing the electric configuration of the direct-current 
regulated-power-supply equipment 21 of one gestalt of operation of this invention. It is a 
switching mold regulator, and the switching element SW in an integrated circuit 22 switches in 
profile the input voltage Vin from the power source B1 graduated by the smoothing capacitor C1, 
and this direct-current regulated-power-supply equipment 21 is rectifying and graduating that 
output with the external catch diode D1, Coil L, and a smoothing capacitor C2, and outputs the 
output voltage Vo which lowered the pressure of said input voltage Vin to Load RL That is, while 
the current from said power source B1 is supplied to Load RL at the time of ON of a switching 
element SW, energy is accumulated in said coil L, and this load RL is supplied in the current path 
in which the accumulated energy is formed with the catch diode D1, Coil L, and Load RL at the 
time of OFF. Said integrated circuit 22 is the regulator IC of four terminals which have terminals 
P1-P4, and when the control circuit 23 prepared in this integrated circuit 22 adjusts the 
ON/OFF duty ratio of said switching element SW, it is held at stability on the electrical potential 
difference which considers said output voltage Vo as a request. 

[0031] Said control circuit 23 is equipped with the error amplifier 24, source B-2 of reference 
voltage, the PWM comparator 25, an oscillator 26, a flip-flop 27, and NAND circuit 28, and is 
constituted. The control voltage Vadj which pressured said output voltage Vo partially by the 
partial pressure resistance R1 and R2, and was obtained is fed back to the reversal input edge of 
said error amplifier 24, the reference voltage Vrefl from said source B-2 of reference voltage is 
given to a noninverting input edge, and the output from this error amplifier 24 is given to the 
noninverting input edge of the PWM comparator 25. By slicing the triangular wave from said 
oscillator 26 given to a reversal input edge with the output voltage from said PWM comparator 
25, said PWM comparator 25 creates an PWM signal, and gives this signal to a switching element 
SW through NAND circuit 28. Darlington connection of a PNP transistor and the NPN transistor 
is carried out, and the switching element SW is constituted. 

[0032] Therefore, the error amplifier 24 draws the output of a low level, so that said control 
voltage Vadj becomes lower than said reference voltage Vrefl by the fall of said output voltage 
Vo, the slice level of the PWM comparator 25 becomes low by this, and the pulse width of said 
PWM signal is wide, namely, said duty becomes high, ON period of a switching element SW 
becomes long, and the fall of said output voltage Vo is controlled. 

[0033] Moreover, the potential Vc of the cathode of the catch diode D1 which is a rectifying 
device is given to one input of the overcurrent detection comparator 31 in an overcurrent 
sensing circuit 30, and the reference voltage Vref2 from source B-2 of reference voltage is given 
to the input of another side of said this overcurrent detection comparator 31. It judges with an 
overcurrent sensing circuit 30 being in an overcurrent condition, if said potential Vc becomes 
said two or more reference voltages Vref, high level is outputted, and said potential Vc is 
outputting a low level in said less than two reference voltage Vref. 
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[0034] That is, the catch diode D1 has the property that forward voltage becomes large, and if 
said potential Vc becomes said two or more reference voltages Vref, it will judge the overcurrent 
detection comparator 31 to be that from which the passage current value of the catch diode D1 
turned into beyond the overcurrent threshold, so that a passage current value becomes large, as 
a reference mark alpha 1 shows drawing 2 . 

[0035] The output of said overcurrent detection comparator 31 is inputted into the set terminal 
of said flip-flop 27 realized by the RS flip flop, and a reset pulse is given to the reset terminal of 
this flip-flop 27 from said oscillator 26. The reversal output of a flip-flop 27 is given to said 
NAND circuit 28. Therefore, when it comes to an overcurrent condition, a flip-flop 27 is set, a 
reversal output serves as a low level, and is set to the base of the output of NAND circuit 28, 
therefore the PNP transistor of said switching element SW being high-level with as, and this 
switching element SW is maintained at an OFF condition. If it is no longer an overcurrent, it is 
reset and the reversal output becomes high-level, passage of the PWM signal through NAND 
circuit 28 will be attained, and a flip-flop 27 will return to the usual pulse width control. 
[0036] Drawing 3 is a wave form chart for explaining actuation of the direct-current stabilization 
power unit 21 constituted as mentioned above. In the PWM comparator 25, the PWM signal S2 
acquired by slicing the triangular wave S1 from an oscillator 26 with the slice level Vref3 from 
the error amplifier 24 is given to a switching element SW as an PWM signal S3 through NAND 
circuit 28. By switching of a switching element SW, to this switching element SW, Current IS 
flows at ON period, and Current ID flows to the catch diode D1 at an OFF period. 
[0037] If said potential Vc becomes said two or more reference voltages Vref and the 
overcurrent detection comparator 31 outputs the overcurrent signal S5 as the flip-flop 27 is 
reset for every period the whole above from said oscillator 26 by reset pulse S4 outputted for 
every ****** of a triangular wave S1 and time of day t1 shows it, a flip-flop 27 will be set and 
will make the reversal output S6 a low level. Even if said PWM signal S2 becomes high-level at 
time of day t2, an output is prevented by NAND circuit 28, if a flip-flop 27 is reset and carried 
out at time of day t3 by this, said PWM signal S3 will become high-level, and ON drive of the 
switching element SW will be carried out by it. 

[0038] Thus, since overcurrent detection is performed from the forward voltage of the 
indispensable catch diode D1 in order to form the current path at the time of OFF of a switching 
element SW, it becomes unnecessary to place the series resistance for overcurrent detection 
between output Rhine 32, and efficient-ization can be attained further. 

[0039] It will be as follows if other gestalten of operation of this invention are explained based on 
drawing 4 . 

[0040] Drawing 4 is the block diagram showing the electric configuration of the direct-current 
regulated-power-supply equipment 41 of other gestalten of operation of this invention. The 
integrated circuit 42 of this direct-current stabilization power unit 41 is similar to the above- 
mentioned integrated circuit 22, gives the same reference mark to a corresponding part, and 
omits that explanation, it should observe — in this integrated circuit 42, the reset terminal P5 is 
formed, it replaces with reset pulse S4 from said oscillator 26, and the reset input S7 from this 
reset terminal P5 is given to the reset terminal of said flip-flop 27 in a control circuit 43. 
[0041] Therefore, in said integrated circuit 22, the flip-flop 27 is reset for every period the whole 
above by reset pulse S4 outputted for every ****** of a triangular wave S1. As opposed to 
performing overcurrent protected operation of the pulse Bayh pulse method which can be 
immediately returned if it continues operating a switching element SW by the upper limit which 
will not be in an overcurrent condition and an overcurrent condition is solved In this integrated 
circuit 42, if said reset input S7 can be given once it will be in an overcurrent condition, or 
overcurrent protected operation of the latch method which cannot be returned unless it carries 
out the reclosing of the power source can be performed and it will be in an overcurrent 
condition, an output can be suspended certainly. 

[0042] It will be as follows if the gestalt of further others of operation of this invention is 
explained based on drawing 5 and drawing 6 . 

[0043] Drawing 5 is the block diagram showing the electric configuration of the direct-current 
regulated-power-supply equipment 51 of the gestalt of further others of operation of this 
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invention. The integrated circuit 52 of this direct-current stabilization power unit 51 is similar to 
the above-mentioned integrated circuit 22, gives the same reference mark to a corresponding 
part, and omits that explanation, it should observe — it is that the reference voltage Vref2 from 
said source B-2 of reference voltage is given to it through resistance R3 in this integrated 
circuit 52 rather than is directly given to the input of another side of the overcurrent detection 
comparator 31 in an overcurrent sensing circuit 50. Moreover, the input of another side of said 
overcurrent detection comparator 31 is grounded through diode D2. 

[0044] If the forward voltage of said catch diode D1 has the property shown by said reference 
mark alpha 1 in the ambient temperature of 25 degrees C in said drawing 2 , for example, said 
overcurrent threshold is set to 4A, the forward voltage Vref2 at that time, i.e., said reference 
voltage, will be set to 0.45V. On the other hand, said reference voltage Vref2 is set to 0.42V in 
the environment where said ambient temperature shown by the reference mark alpha 2 is 1 25 
degrees C. Thus, since the catch diode D1 has the negative temperature property, corresponding 
to this, the reference voltage Vref21 which gave the negative temperature property as shown by 
drawing 6 with diode D2 is given to the input of another side of the overcurrent detection 
comparator 31 with this integrated circuit 52. 

[0045] By this, change of the forward voltage of the catch diode D1 by ambient-temperature 
change can be interlocked with, reference voltage Vref21 can be changed, the overcurrent 
threshold of a switching element SW can always be held uniformly, and overcurrent detection 
can be performed with high precision. 

[0046] It will be as follows if other gestalten of operation of this invention are explained based on 
drawing 7 . 

[0047] Drawing 7 is the block diagram showing the electric configuration of the direct-current 
regulated-power-supply equipment 61 of other gestalten of operation of this invention. The 
integrated circuit 62 of this direct-current stabilization power unit 61 is similar to the above- 
mentioned integrated circuit 22. it should observe — it is that the reference voltage Vref2 from 
said source B-2 of reference voltage is given to it through resistance R3 in this integrated 
circuit 62 rather than is directly given to the input of another side of the overcurrent detection 
comparator 31 in an overcurrent sensing circuit 60. Moreover, the input of another side of said 
overcurrent detection comparator 31 is grounded through resistance R4 from the external 
terminal P6. 

[0048] Therefore, the reference voltage Vref22 with which the partial pressure of said reference 
voltage Vref2 was carried out to the input of another side of the overcurrent detection 
comparator 31 used as the node of resistance R3 and R4 by resistance R3 and R4 will be 
inputted. Therefore, a suitable overcurrent threshold can be set up by changing the resistance of 
the external resistance R4 according to the property of the rated value of the switching element 
SW to be used, and the forward voltage of the catch diode D1 as shown by said drawing 2 . 
[0049] It will be as follows if the gestalt of further others of operation of this invention is 
explained based on drawing 8 - drawing 1 0 . 

[0050] Drawing 8 is the block diagram showing the electric configuration of the direct-current 
regulated-power-supply equipment 71 of the gestalt of further others of operation of this 
invention. The integrated circuit 72 of this direct-current stabilization power unit 71 is similar to 
the above-mentioned integrated circuit 62. it should observe — in this integrated circuit 72, 
external [ of said resistance R4 ] is not carried out to the external terminal P6, it is prepared in 
the overcurrent sensing circuit 70, and the capacitor C3 is formed in this resistance R4 and 
juxtaposition. 

[0051] Therefore, the electrical potential difference between terminals of the juxtaposition 
capacitor C3 is low immediately after powering on, and it goes up gradually with time amount 
progress. For this reason, to the reference voltage Vref2 of said source B-2 of reference 
voltage, as drawing 9 shows the reference voltage Vref23 actually given to the input of another 
side of the overcurrent detection comparator 31, highly (an absolute value is ), with time amount 
progress, it falls gradually immediately after powering on, and it dies (an absolute value becoming 
large). By this, as drawing 9 shows, it will rise gradually, the allowed value, i.e., said overcurrent 
threshold, of potential Vc of the catch diode D1. [ of a cathode ] 
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[0052] On the other hand, in the usual chopper mold regulator, since output voltage Vo is 0V at 
first, as it becomes max, it starts and a reference mark alpha 1 1 shows drawing 10 depending on 
load conditions, such as a pole light load, to a power up, output voltage Vo may overshoot duty. 
On the other hand, since an overcurrent threshold rises gradually as mentioned above with this 
configuration, if a power source is switched on, while pulse width is restricted by overcurrent 
detection, pulse width spreads gradually, output voltage Vo starts gently, said thing 
[ overshooting ] cannot be found, and the so-called soft start can be realized. 
[0053] It will be as follows if other gestalten of operation of this invention are explained based on 
drawing 1 1 . 

[0054] Drawing 1 1 is the block diagram showing the electric configuration of the direct-current 
regulated-power-supply equipment 81 of other gestalten of operation of this invention. The 
integrated circuit 82 of this direct-current stabilization power unit 81 is similar to the above- 
mentioned integrated circuits 22 and 42. it should observe — in this integrated circuit 82, this 
overcurrent sensing circuit 30, the overheating detector 80 constituted similarly, and AND circuit 
88 adding the output from these two detectors 30 and 80 are formed with said overcurrent 
sensing circuit 30. The overheating detector 80 performs overheating detection using the 
forward voltage of said catch diode D1 becoming low if temperature rises, as said drawing 2 
shown in alpha 2 from a reference mark alpha 1. 

[0055] Said overheating detector 80 is equipped with the overheating detection comparator 84 
and source B4 of reference voltage, and is constituted, the cathode potential Vc of said catch 
diode D1 is given to one input of said overheating detection comparator 84, and the reference 
voltage Vref4 from source B4 of reference voltage is given to the input of another side of this 
overheating detection comparator 84. It judges with the overheating detection comparator 84 
being component overheating if said potential Vc becomes said four or more reference voltages 
Vref, high level is outputted, and said potential Vc is outputting a low level in said less than four 
reference voltage Vref. 

[0056] On the other hand, in the control circuit 83, flip-flop 27a to which the output from said 
overheating detection comparator 84 is given with said AND circuit 88 is prepared. The reset 
input S7 from said reset terminal P5 is given to the reset terminal of this flip-flop 27a. Both the 
reversal outputs of Flip-flops 27 and 27a are given to said AND circuit 88, and the output of the 
AND circuit 88 is given to said NAND circuit 28 as said reversal output S6. 
[0057] Therefore, when it comes to an overcurrent condition, a flip-flop 27 is set and is reset by 
said pulse Bayh pulse method. On the other hand, it is reset by flip-flop 27a being set when it 
comes to component overheating, and giving said reset input S7 by said latch method, or 
carrying out the reclosing of the power source. 

[0058] Thus, the overheat protection of said switching element SW can also be performed. 
[0059] 

[Effect of the Invention] As mentioned above, a switching element and a coil are prepared in 
output Rhine at a serial, the direct-current regulated-power-supply equipment concerning this 
invention is set to the switching mold regulator which obtained the desired output electrical 
potential difference by adjusting the ON/OFF duty ratio of said switching element, and an 
overcurrent is detected from this forward voltage using forward voltage becoming large, so that 
the passage current becomes [ an indispensable rectifying device ] large, in order to form the 
current path at the time of OFF of a switching element. 

[0060] So, the series resistance for overcurrent detection can be deleted from output Rhine, and 
efficient-ization can be attained further. 

[0061] Moreover, the direct-current stabilization power unit concerning this invention equips 
with and constitutes the source of reference voltage which has a comparator and a negative 
temperature property for an overcurrent detection means as mentioned above, and offsets the 
negative temperature property which a rectifying device has. 

[0062] So, overcurrent detection can always be correctly performed with a fixed overcurrent 
threshold, without being influenced of ambient temperature. 

[0063] The direct-current stabilization power unit concerning this invention further again An 
overcurrent detection means As mentioned above, a comparator and the source of reference 
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voltage, The 1st resistance which connects said source of reference voltage to the input of 
another side of said comparator, Change of an overcurrent threshold is enabled by having and 
constituting the 2nd resistance connected to the input of another side of said comparator 
through an external terminal, and changing the resistance of said 2nd resistance of external, and 
the other-end child's potential. 

[0064] So, the suitable overcurrent threshold according to the property of the rectifying device 
to be used can be set up. 

[0065] The direct-current stabilization power unit concerning this invention said overcurrent 
detection means as mentioned above Moreover, a comparator, The source of reference voltage, 
and the 1st resistance which connects said source of reference voltage to the input of another 
side of said comparator, In the 2nd resistance connected to the input of another side of said 
comparator, and said 2nd resistance, have further the capacitor by which it is placed between 
juxtaposition, and it is constituted. With the electrical potential difference between terminals of 
this juxtaposition capacitor, an overcurrent threshold is made low immediately after powering on, 
and it raises said overcurrent threshold gradually with the rise of the electrical potential 
difference between terminals of this juxtaposition capacitor in accordance with time amount 
progress. 

[0066] So, since pulse width spreads in said power up gradually and output voltage starts to it 
while pulse width is restricted by overcurrent detection, the so-called soft start is realizable. 
[0067] The direct-current stabilization power unit concerning this invention is further equipped 
with an overheating detection means to detect component overheating from the forward voltage 
of said rectifying device, as mentioned above further again. 

[0068] So, component overheating can also be detected, without placing series resistance 
between output Rhine like overcurrent detection. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Draw ing 1] It is the block diagram showing the electric configuration of the direct-current 
regulated-power-supply equipment of the chopper mold of one gestalt of operation of this 
invention. 

[Drawing 2] It is the graph which shows the relation between the passage current value of the 
catch diode used for the direct-current regulated-power-supply equipment shown by drawing 1 , 
and forward voltage. 

\D rawing 3] It is a wave form chart for explaining actuation of the direct-current stabilization 
power unit shown by d raw ing 1 . 

[Drawing 4] It is the block diagram showing the electric configuration of the direct-current 
regulated-power-supply equipment of the chopper mold of other gestalten of operation of this 
invention. 

[Drawing 5] It is the block diagram showing the electric configuration of the direct-current 
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regulated-power-supply equipment of the chopper mold of the gestalt of further others of 
operation of this invention. 

[D rawin g 6] It is the graph which shows the criteria value change for the overcurrent judging 
corresponding to the ambient-temperature change in the direct-current stabilization power unit 
shown by drawing 5 . 

[Drawing 7] It is the block diagram showing the electric configuration of the direct-current 
regulated-power-supply equipment of the chopper mold of other gestalten of operation of this 
invention. 

[Drawing 8] It is the block diagram showing the electric configuration of the direct-current 
regulated-power-supply equipment of the chopper mold of the gestalt of further others of 
operation of this invention. 

[Drawing 9] It is a wave form chart for explaining actuation of the direct-current stabilization 
power unit shown by drawing 8 . 

[Drawing 10] It is the graph which shows the output voltage property over input voltage change 
with the direct-current stabilization power unit and the direct-current stabilization power unit of 
the conventional technique which are shown by drawing 8 . 

[Drawing 1 1] It is the block diagram showing the electric configuration of the direct-current 
regulated-power-supply equipment of the chopper mold of other gestalten of operation of this 
invention. 

[Drawing 1 2] It is the block diagram showing the electric configuration of the direct-current 
regulated-power-supply equipment of the chopper mold of the typical conventional technique. 
[Description of Notations] 

21 Direct-Current Stabilization Power Unit 

22 Integrated Circuit 

23 Control Circuit 

24 Error Amplifier 

25 PWM Comparator 

26 Oscillator 

27 Flip-flop 
27a Flip-flop 

28 NAND Circuit 

30 Overcurrent Sensing Circuit 

31 Overcurrent Detection Comparator 

32 Output Rhine 

41 Direct-Current Stabilization Power Unit 

42 Integrated Circuit 

43 Control Circuit 

50 Overcurrent Sensing Circuit 

51 Direct-Current Stabilization Power Unit 

52 Integrated Circuit 

60 Overcurrent Sensing Circuit 

61 Direct-Current Stabilization Power Unit 

62 Integrated Circuit 

70 Overcurrent Sensing Circuit 

71 Direct-Current Stabilization Power Unit 

72 Integrated Circuit 

80 Overheating Detector 

81 Direct-Current Stabilization Power Unit 

82 Integrated Circuit 

83 Control Circuit 

84 Overheating Detection Comparator 
88 AND Circuit 

B1 Power source 

B-2 Source of reference voltage 
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B3 Source of reference voltage 
B4 Source of reference voltage 
C1 Smoothing capacitor 
C2 Smoothing capacitor 
C3 Capacitor 

D1 Catch diode (rectifying device) 

D2 Diode 

LCoil 

P1-P4 Terminal 

P5 Reset terminal 

P6 External terminal 

SW Switching element 

R1 Partial pressure resistance 

R2 Partial pressure resistance 

R3 Resistance (1st resistance) 

R4 Resistance (2nd resistance) 

RL Load 
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2^b<Oi*tffVr e f 2;m^£^£<n^l& 

<, jfi*tR3 4:^Lr*iLfeJx5r^t**>5„ £fc, hu 

^P 636*6«ttR4Sr^Lt«»S*iT^<b 0 
[0 0 4 8] Lfc#o"T\ fg#CR3, R4C0gi^i^ 
S^fltffrl&ft^^^ * 3 l^ffi*«)AA^H 9MB 
IPtffVref 2«R3, R 4 idj; oT#JE£ft 
7tK«mi±V r e f 2 2^A^)^^^r h\C&2>* htl 

EH 2 r^-f J: 5 ft^-v yf^ t-FDl off^m 
JEoWtfcJS CT^tt#(Dffi7LR 4 c0SK;«t«r3E{ti'5 
r^^or, ii^OJSaWiffiRBfiSrK^i-^-^^tft 

So 

[0 0 4 9] ^B^C0^O^f>MC0^^OV^T, 

0 8 -{13 1 0 icm^xwiwi-ftif&sTo t& V t** 

So 

[0 0 5 0] H8il *|§^C0||JS<0^P>^te«)?g«^> 

ti sfr»^*aniK6 2tcigiHL*tv^c ai-r^ 

fl ^o*aiUB7 2m H6fBffi*LR4^^sijj8^p 
6fc^tttt£;ftS^T*i*fc<, ii««£SltiilHlB7 0rttC 

3^^e>ibtv^So 

[0 0 5 1] Ifc^ot, tl^ABi^J^^fy 



K3 <D^mmmm< , fitw&fflfctto-c** \c± 

Vref2Wlt> iSmSe^ffl a^^3 1 
^AAI^(KI-4i?)nSS9tEV r e f 2 3H 

a 9 t?*i-± 5 mm$zA&mtM< 06*na^/hs 

•v KD l <D%y— K^Sffiv c o^fjt, 

S c 

[0 0 5 2] IfiOfa j»/«Bl/^U-^t 

fl ffi^WEVo^A^Jttov-efos^t?, «8SKAfl# 

if^f^tiaotlj:, Hi 0lc*5lr^#J»«Pa 1 1 

#^fes o ^ftfcfcti/'C *#tj*-ett_ta£<^ J; 5 t-5a* 

S C t * t»# S o 
[0 0 5 3] *^C0*Jfec0te(0^ffi^o^T N Ull 
^S<5v^^"fn^T<oi:*5!?-CfcSo 
[0 0 54] illll *^^<OHJfe^tfecD^OSSE 

So ^^iists^mjRsas l^ta^s 211 m 
&<Dmn®&2 2, 4 2^sfaut:^5 0 sib-*-^ 

fl cw*gjlHK8 2-CH {iuEii*^ft®^3 0<b 

ttUIelB8 0^, ■etlb2o^ffiHK3 0 > 8 0H 

ajfctttHH* 8 0 ttEH2^jsv^-c#fl8*f o l^b 
a 2 t?*1-«fc 5 ifJfB^r -Y ^ ^ KD 1 f7»B* 

AWE**, H**s±#i-Si:fi<45wi«:*UfflL-C, 
g»ffi^tf5t><0X*feS 0 

[0055] «rEasiftttttiiHiK8 on ia«y*ttj=^ 

1/^84^ «3»«E»B4it:*iT«lrt*h"C43 

*B*tyf^^- KDl©*y-KtttVc 
fl ttiEiSSIftftffl^^v— ^ 8 4C0-*OA^{-^x 

;7jK:J1 S»lffSB4^feoS?«EVr ef4^ 

^.^ttx^So ajftKtti^^^*-^ 8 4n tuiBmfi 

V c ^tul5S*mj±V r e f 4 £l±k *S t *^ii^#C 
#SWBiSJp«BEV r e f 4*«t?H n-U^4rtfi* 

LXV^So 

[0 0 5 6] SI»|HlB8 3rtlCfl MIBANDIh] 

g88^t)}:, H(fiBia*ftffl = ^^-^ 8 4 3&»6>«) 
tH^Ji^^&tlS^i; y/7n^2 7 a*RJtfeil"C 
^So :^7yj'^7P5'7 p 2 7aO!ltyl>«W 
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0^8 8^fflA^HrEK.<EfflAS 6 £ UTttlffiNAND 
0^2 8^^bJxSo 
[0 0 5 7] LfctfoT, ig««ft^«B i: J&S ^ ^ y 

45i7jy^7Pj//2 7a^ts'fStL, SHEAS' 
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[00 5 9] 

<*£g, HS^riRlttJE^#<*5ri:4:?(JfflLr, tt 

[0060] -^n^x, aaifetftUiofcifxoat^jffigL* 
[0061] ±tz, *%mz&z&ffi&fe<tw%mw. 

[0 0 6 2] -tfr**, «H?a«Of?B4r5*t5-i:^ 

[0063] * \m % mm^mmm 

U ^#(t(50SuE^2^SSc50ig;fe ! Lft 

[oo6 4] **v&tl s ffl&irzmm*<r>mmz.fcv, 
[0065] **w^«5itatft3efb«fi36« 

fltofcu ««iftAii:«tt«*?y3^^(o«!^iB«EE 



[0 0 6 6] -en^i, «fE*»lftANFlc(i x 
ffl K £ «9 «^fM PS S Kft^fc tfe * fcWi'* ifias&; 

[0 0 6 7] s #«fflfc«5tt*££{b«8K 

[0 0 6 8] ^tL^x., SlWjflElfttBiHtRlcHl^^^v 

IE 3] H 1 tf^i-|ti«feSftWe36«o»i^SrBl«i- 

[si 4] ^mm<Dmm^&mm<D^ 3 y/m^mm 

[15] *»^o^lS(Z>Sfefctto»IB©f-3y^S<o 

[16] (15 T^i-K^S^W^m^io^^iill^ 
t^77T^5 0 

[17] *»«^it*©tt©»«o^iBy/<ai«>K«Be 

[18] blci^I^f-a 
a^ailgl^l^»lr^t7^ y^H7** 

[B9] msr^-tmm^itmmmm<om^wLmi' 
mio] ms x^-rm^^mmmm t %rnm<o 
Wtt**t^77-e&5, 

[[iii] ^mm^mm^mmmo^a y/<s<&sst 

[Hi 2] ASWft«*StS<J0^3 5//^coK«^b 
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